Production of lymphotoxin, a bone-resorbing cytokine, by cultured human myeloma cells.
Myeloma cells destroy bone by producing an osteoclast-stimulating factor that has chemical and biological characteristics similar to the bone-resorbing activity present in the supernatants of activated leukocyte cultures. Recently, a number of bone-resorbing leukocyte cytokines have been identified, including interleukin-1, lymphotoxin, and tumor necrosis factor. We have examined the products of human myeloma cells for the presence of these bone-resorbing cytokines. In a tumor cell line derived from a patient who had myeloma with osteolytic bone lesions and hypercalcemia, we found that the myeloma cells induced bone-resorbing activity and cytotoxic activity in vitro. Most of the bone-resorbing activity and all cytotoxic activity were suppressed by neutralizing antibodies to lymphotoxin. The myeloma cells expressed both lymphotoxin and tumor necrosis factor mRNA, but no tumor necrosis factor could be detected in the cell-culture medium. Interleukin-1 mRNA was not detected in the myeloma cells, and biologic activity of interleukin-1 was not measurable in the medium harvested from the cultured cells. The bone-resorbing activity induced by recombinant tumor necrosis factor and recombinant interleukin-1 was not affected by treatment with the lymphotoxin antibodies. When lymphotoxin was infused subcutaneously into normal mice (10 micrograms per day for three days), their plasma calcium levels increased. We also evaluated four established cell lines derived from three other patients with myeloma, and found a similar pattern of lymphotoxin expression in each. It appears that production of the bone-resorbing cytokine lymphotoxin is related to osteoclastic bone destruction and hypercalcemia in patients with myeloma.